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Honorable Brendan T. Byrne r;5tributi.on/
Governor of New Jersey --

Trenton, New Jersey 08621 tj y odes

Avail and/or
Dist Spec al

Dear Governor Bre

Inclosed is the Phase I Inspection Report for Shay Lake Dam in Sussex
County, New Jers.-y which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's~
condition is given i the front of the report.

Based on visital inspection, available records, calculations and past
operational perfonruance, Shay Lake Dam, initially listed as a high hazard
potential structure but :7edluced to a low hazard potential structure as a
result of this in.,.-pection, is judged to be in fair overall condition and the
spillway is :onsidered o4equate. The low hazard potential classi fication
means that 'sn the event -2~ failure of the dam, no loss of life and only

$minimal ecxoomic loss Ls expectc.'. However, to ensure the continued
functioning of 41be dam its impov-id,.ent, the following remedial actions
could be itnd rtatkcn by the o3wner:

a. Tetain a profet;sional enginevr qualified in the design and
constitiction of daxs to , (omplish the following:

(1) Investigate the sloughing at two locations on the downstream
slope, a nd J s i ga o r p v.c';y remedial measures if needed.

(2) DesiLn ane specify repairs to the man-made "stairs" at three
localtLos on the~ :A',nsr ream slope to make them erosion resistant.

(3) Specify and oversee procedures for removing trees on the
em. 74ient and north 'butment.

(4) Investiga~e the cause of the wet area near the toe of the dam
and design remedial measures if needed,

(5) Specify and oversee replacement of riprap within zone of wave
action on upstream face of dam.

Approved for public release;
distribution unlimited



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Shay Lake Dam
Identification No.: Fed ID No. NJ00266
State Located: New Jersey
County Located: Sussex
Stream: Unnamed Tributary to Flat Brook
River Basin: Delaware
Date of Inspection: 5 November 1979

ASSESSMENT OF GENERAL CONDITIONS

Shay Lake Dam is 41 years old and in fair overall condition. It is
small in size and classified as Low Hazard, a downgrading from its
initial classification of High Hazard. The dam embankment shows
evidence of sloughing at two locations on the downstream face.
Trees and brush are growing on the embankment in an area adjacent
to the spillway discharge channel and north abutment. A wet area
near the toe of the embankment was observed. The spillway can pass
the 100-year discharge and is adequate. <

It is recommended that the owner retain the services of a professional
engineer, qualified in the design and inspection of dams, to accom-
plish the following in the future: design or specify and oversee
repair measures for the sloughing at two locations on the downstream
face; design or specify repairs to the man-made "stairs" at three
locations on the downstream face to make them erosion resistant;
specify and oversee procedures for removing trees on the embankment
and north abutment; investigate the cause of the wet area near the
toe'of the dam and design remedial measures if needed; specify and
oversee replacement of riprap within zone of wave action on upstream
face of dam. It is further recommended that as a part of operation
and maintenance procedures the owner immediately undertake a program
of regularly checking the overall condition of the dam, and monitor-
ing of the wet area near the toe of the dam.* In the future theowner should: clear brush from the downstream slope in the dam;

repair eroded concrete in the footbridge piers; monitor surface
erosion of the concrete discharge channel and implement repairs if
erosion continues; remove debris from the low-level outlet channel;
exercise the low-level outlet gate and clean and paint the low-lvel
outlet chamber cover. Also in the future, the owner should engage
a professional engineer qualified in the design and construction ofdams to make a comprehensive technical inspection of the dam once
every two years.

ANDERSON-NICHOLS & COMPANY, INC.

Warren A. Guinan, P.E.
Project Manager
New Jersey No. 16848
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Honorable Brendan T. Byrne

b. Start " program of periodically checking the condition of the dam
and monitoring the wet area near the toe of the dam.

c. Clear brush on the embankment in that area adjacent to the spillway
discharge ciannel.

d. Repair or replace the deteriorated portions of the footbridge

decking.

e. Repair eroded concrete in the footbridge pier.

f. Monitor surface erosion of the concrete discharge channel floor and
implement repairs if erosion continues.

g. Remove the debris from the low-level outlet channel.

h. Periodically operate the low-level outlet gate.

i. Clean the surface and paint the low-level outlet chamber covers,

4 ; A copy of the report is being furnished to Mr. Dirk C. Hofmint New Jersey
Department of Environmental Protection, the designated State office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Courter of the Thirteenth District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon requestt five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
, Please allow four to six weeks from the date of this letter for NTIS
-' have copies of the report available.

2
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NAPEN-N,
Honorable: Brend'n yIn

An ~.6 imotn s t of the -Lam Safety Progia' will be the implp entation of

the recoemndations made aE& a result of the intspectioti. We accordingly
request -that. we be advised af proposed, actions takea by the State -to-
implement our reconxnendat'ions.

inerely,,

I Inc AMES G. TON
As stated Colonel, Corps of Engineers/ istrict Engineer
Copies furnished:
Hr. Dirk C. Hofmant P.E., Deputy Director
Division of Water Resources
N.J. Dept. of of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Management
Division of Water Resources47N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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SHAY LAKE AM. (NJ00266):

SLORPS OF ENGINEERS ASSESSMENT: OF GENERAL CONDIT-IONS
This dam was inspected on 5 November 1979 by Anderson-Nichols' & Company,

Inc. under contract to the State of New Jersey. The State, under agreement
with the U.S. Army Engineer District, Philadelphia had this inspection
performed in accordance with the National Dam Inspection Act, Public Law
92-367.

Shay Lake Dam, initially listed as a high hazard potential structure but
reduced to a low hazard potential structure as a result of this inspection,
is judged to be in fair overall condition and the spillway is considered
adequate. The low hazard potential classification means that in the event
of failure of the dam, no loss of life and only minimal economic' loss IS
expected. However, to ensure the continued functioning of the dam and its
impoundment, the following remedial ac..ions could be undertaken by the owner:

a. Retain a professional engineer qualified in the design and
T construction of dams to accomplish the following:

() Investigate the sloughing at two locations on the downstream
- slope, and design or specify remedial measures if needed.

(2) Design and specify repairs to the man-made "stairs" at three
locations on the downstream slope to mao them erosion resistant.

(3) Specify and oversee procedures for removing trees on the
embankment and north abutment.

(4) Investigate the cause of the wet area near the toe of the dam
and design remedial measures if needed.

(5) Specify and oversee replacement of riprap within zone of wave
action on upstream face of dam.

b. SLart a program of periodically checking the condition of the dam
and monitoring the wet area near the toe of the dam.

c. Clear brush on the embankment in that area adjacent to the spillway
discharge channel.

d. Repair or replace the deteriorated portions of the footbridge

decking.

e. Repair eroded concrete in the footbridge pier.

f. Monitor surface erosion of the concrete discharge channel floor and
implement repairs if erosion continues.

FIK
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g.RemoVe the debris: from the low-level outlet channel.

h-., Period-ically operate the lowve-ottga.

'.Clean the surface and-paint- the lowi-level outlet chamber covers.

APPROVED: r

AME S G'.- TON A
/ /Colonel, Corps of Enginesrs
z6tI1istrict Engineer

DATE: 3
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PREFACE

This report is prepared under guidance contained in the
Reconended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards

r to human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of
a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with
data available to the inspection team. It is important to
note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition
and the downstream damage potential.

J
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PHASE I INSPECTION REPORT
NATIONAL DA4 SAFETY INSPECTION PROGiRAM

SHAY LAKE DAM
FED ID NO. NJ00266 NJ NO. 304

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority, Authority to perform the Phase I Safety
Inspection of Shay Lake Dam (also known as Lake Shawanni Dam)
was received from the State of New Jersey, Department of
Environmental Protection, Division of Water Resources by letter
dated 26 October 1979 under Contract FPM No. 39 dated 28 June
1979. This authority was given pursuant to the National Dam
Inspection Act, Public Law 92-367 and by agreement between the
State and the U.S. Army Engineers District, Philadelphia. TIe
inspection discussed herein was performed by Anderson-Nich&'.s
& Company, Inc. on 5 November 1979.

b. Purpose. The purpose of the Phase I Investigation is
to develop an assessment of the general conditions with respeut
to the safety of Shay Lake Dam and appurtenances based upon
available data and visual inspection, and determine any need for
emergency measures and con lude if additional studies, investiga-
tions and analyses are necessary and warranted.

1.2 Project Description

a. Description of Dam and Appurtenances. Shay Lake Dam
is a 24 foot high, 475 foot long earthfill, clay core embankment
dam built in 1938. The upstream and downstream faces are of
earth and rock facing. The upstream face is inclined at 3H:lV
and the downstream face is inclined at 2.5H:lV. The dam embankment
top width is 12 feet. The 35-foot long free overflow stepped spill-
way is adjacent to the south abutment. A wooden footbridge supported
by two piers spans the spillway. The spillway is of mortared stone
masonry and drops in two 24-inch steps. The spillway discharge
channel is a paved inclined channel with mortared masonry training
walls and is approximately 75 feet long. A 24-inch diameter cast
iron low-level outlet pipe passes through the toe of the dam about
160 feet from the south abutment. Access to the low-level gatemechanism is through a pair of sted\l doors on the crest of the dam.

Essential features of the dam are given in Figure 1.

b. Location. The dam is located in Stokes State Forest in
Sandyston, Sussex County, New Jersey on an unnamed tributary to
Flat Brook in the Delaware River watershed. It is at north latitude
410 10.1' and west longitude 740 5.1.7'. A location map is given
in Figure 2.



c. Size Classification. Based on its storage of 94 acre-feet,
which is less than 1000 acre-feet, but more than 50 acre-feet, and
its height of 24 feet, which is less than 40 feet, Shay Lake Dam is
classified as small in size, in accordance with the criteria given
in the Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Visual inspection of the downstream
area revealed no structures. There is no downstream hazard. Accord-
ingly, Shay Lake is classified as low hazard.

e. Ownership. The dam is in Stokes State Forest and owned
by the State of New Jersey. Mr. Louis Cherepy, Superintendent of
Stokes State Forest explained that the dam and lake is leased, free
of charge, to Rutgers University for a 4-H camp. Mr. Kenneth Zimmer-
man, New Jersey 4-H Camp, R.D. #2, Box 44L, Branchville, New Jersey
07826 is one of the current camp directors.

f. Purpose of Dam. Shay Lake Dam was originally designed and

constructed, and currently is used for recreation.

g. Design and Construction History. The dam was built by the
J" Civilian Conservation Corps in 1937-1938. A set of plans consisting

of four sheets was recovered from NJDEP files. Design specifications
accompany these plans which are included in Appendix 1.

h. Normal Operational Procedures. Data received through
conservation with Kenneth Zimmerman, Camp Director, New Jersey 4-H
Camp indicated that the low-level outlet has been operated at
irregular intervals. Mr. Zimmerman noted that the lake was last
drained in 1967. No formal written operating procedures were found.

i. Site Geology. The logs of seven borings taken along the
centerline of the dam are shown on a drawing dated May 23, 1938
(Sheet 2 of 4 in Appendix 4). The logs indicate that the foundation

I consists of "clay, sand and stones" with occasional reference to
"gravel and large stones". These soil conditions are consistent
with the Geological Map of New Jersey which indicates that the soils
within the immediate site area consist of ground moraine overlying
bedrock. Bedrock was reported for only one of the borings. This
was the boring taken closest to the south abutment in which "red
sandstone" was encountered at a depth of about six feet. The other
six borings did not encounter bedrock and penetrated to depths of
seventeen feet or less. The Geological Map of New Jersey indicates
that the bedrock of the immediate site area consists of "haru sand-
stone" and "soft shale" of Siberian age.

1.3 Pertinent Data

a. Drainage Area

0.7 square miles

b. Discharge at Damsite (cfs)

Maximum flood at damsite - unknown

Low-level outlet at pool elevation (at spillway crest) - 70

S 2
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Total spillway capacity at maximum pool elevation (at top

of dam) -- 999

c. Elevation (ft. above NGVD)

Top of dam - 829.7

Max-.mum pool - desigrn surcharge (100-yr. peak inflow) - 826.2

cSpillway crest - 825.0

Downstream invert low-level outlet - 807.0+

Streambed at centerline of dam - 807.0+

Maximum tailwater (approximate) - 811+

d. Reservoir (feet)

Length of maximum pool - 1000 (estimated)

Length of recreation pool - 990

V e. Storage (acre-feet)

Recreation pool - 64

Design surcharge (100-yr. peak inflow) - 72

Top of dam - 94

f. Reservoir Surface (acres)

Top of dam - 8.6

Spillway crest - 8.3

g. Dam

Type - selected earthfill with clay core wall

Length - 475 feet

Height - 24 feet

Top width- 12 feet

Side slopes - upstream 3H:lV, downstream 2.5H:lV

Zoning - selected fill formed in successive 8-inch layers

Impervious core - clay core wall approximately 10 feet atK toe of dam tapering to approximately 2.5 feet at dam crest
Grout curtain - unknown



h. Spillway

liii CType - free overflow stepped mortared stone

Length of weir - 35'

Crest of elevation -825.0

Gates - none

Upstream channel - Shay Lake (Lake Shawanni)

* Downstream channel -unnamed tributary to Flat Brook

i. Regulating Outlets

1-24" low-level outlet shown on original design plans

Valving i_chanism access through steel doors on dam crest.

14-
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SECTION 2
ENGINEERING DATA

F [2.1 Design

A copy of the original design plans and specifications for the
spillway, dam, low-level outlet and core wall dated May 1938
were recovered from NJDEP files. The design plans consist of
four sheets. The plans show (1) p1an of the proposed lake,
(2) cross sections of the proposed dam, (3) relocation of the
spillway channel, and (4) plan and sections of the spillway channel.
These plans were drawn for the State of New Jersey, Department of
Conservation and Development, USDA, CCC in May 1938. The specifica-
tions dated 25 May 1938 describe "The construction of an earth dam
with concrete and clay core wall, stone riprap on a portion of the
upstream face and stone fill at the toe of the downstream face and
stone fill at the toe of the downstream slope, a cast iron pipe
blowoff (low-level outlet) encased in reinforced concrete..., a
masonry and rock spillway dam with a spillway channel with paved

v bottom and slopes."

2.2 Construction

Recorded data on file with NJDEP revealed that the dam was constructed
over a period of approximately on( year from 1938-1939 by the Civilian
Conservation Corps. The specifications describe the methods of con-
struction of Shay Lake Dam including construction materials, excava-
tion, construction of the embankment and core wall, placement of riprap
and placement of the low-level outlet. "Embankments and clay core
wall shall be formed in successive, horizontal layers not exceeding
eight inches in thickness. The layers shall be spread across the
entire width of the portion of the dam between the core wall and slopes
by means of a bulldozer or by hand. Each layer shall be thoroughly
compacted by means of the sheepsfoot roller before the applicatio:, of
the next layer.... The stone fill at the toe of the dam shall be made
with stones separated from the fill of the dam or with field stones
brought in from adjoining areas."

2.3 Operation

No written operational data were disclosed. Communication with
the current Camp Director, Mr. Kenneth Zimmerman, revealed that the
low-level outlet mechanism is operated, though at irregular inter-
vals and that the lake was last drained in 1967.

2.4 Evaluation

a. Availability. A search of the New Jersey Department of
Environmental Protection files and contact with current Camp
Director revealed a substantial amount of information. All
available information was retrieved.

b. Adequacy. The information retrieved concerning the design
and con.struction of the dam is satisfactory.

c. Validity. The validity of the information retrieved was
substantiated by visual inspection.



* .. SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. Minor slumping of the downstream slope appears to
have occurred at two locations (225 and 285 feet north of the
north edge of the spillway). There are man-made "stairs" at three
locations of the downstream slope (160, 175 and 225 feet north of
the north edge of the spillway). The "risers" of these "stairs"
consist of badly deteriorated timbers, and the "treads" consist of
soil which appears to be a disintegrated shale. Little or no vegeta-
tion was noted on the stairs. One minor wet area (with no standing
water) about 20 feet downstream of the toe of the dam and 75 feet
north of the north edge of the spillway was observed, Remnants of
a boulder riprap on the upstream slope of the dam at the waterline
was noted but it is in poor condition. Some erosion of the upstream
slope at and above the waterline has occurred near the right abutment.
Some trees and one small clump of brush are growing on the right
abutment. Brush is growing on the downstream slope of the dam between
the spillway and the area to 185 feet north of it. Some small trees
are growing in the area downstream of the toe of the dam near the
spillway.

b. Appurtenant Structures. The surface of the concrete
spillway discharge channel has eroded exposing some of the coarse
aggregate. The concrete piers of the footbridge are eroded and
undermining at the waterline. The wooden deck of the footbridge
is surface worn and weathered. Some of the planks are deteriorated.
The'discharge end of the low-level outlet was not visible at the
time of the inspection.

c. Reservoir Area. The watershed above the reservoir is
moderately sloping and heavily wooded. Slopes adjacent to the
lake appear to be stable. A New Jersey 4-H camp is located on the
north shore of the lake.

d. Downstream Channel. Some brush is growing in the discharge
channel downstream from the spillway, and many trees overhang the
channel. A beaver dam a short distance downstream from the dam was
observed. It impounds water back to the lower end of the spillway
chute.

6



SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

No formal operating procedures were disclosed. Normal operating
procedures were described in Section 2.3.

4.2 Maintenance of Dam

No formal maintenance procedures for the dam were revealed. From
the condition of the dam and appurtenant structures it is apparent
that a maintenance program is followed, though no written procedures
exist.

4.3 Maintenance of Operating Facilities

No formal maintenance procedures for the operating facilities were
revealed. The low-level outlet is operated at irregular intervals.

4.4 Warning System

No description of any warning system was disclosed.

4.5 Evaluation of Operational AdequacV

A regular operational and maintenance program should be established
for Shay Lake Dam. This program should include measures described
in Section 7.2 c. and be implemented as prescribed.

("
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SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features.

a. Design Data. Because no original hydrologic design data
were available an evaluation could not be performed.

b. Experience Data. Data received through conversation with
Kenneth Zimmerman, Camp Director, New Jersey 4-H Camp indicated
that in Cbe time he has lived near Shay Lake, he has never seen
the dam overtopped. No written experience data were produced
indicating an overtopping problem in the past.

c. Visual Observations. No visual evidence was found of
damage to the structure caused by overtopping. At the time of
inspection, approximately 0.2 foot of water was flowing over the
spillway crest.

d. Overtopping Potential. The hydraulic/hydrologic evaluation
for Shay Lake is based on a Spillway Design Flood (SDF) equal to
the 100-year flood in accordance with the range of test floods
given in the evaluation guidelines for dams classified as low hazard
and small in size. The 100-year discharge has been determined by
Stephen J. Stankow,3ki's method as outlined in "Magnitude and Fre-
quency of Floods in New Jersey with Effects of Urbanization",
Special Report #38, 1974. Hydrologic computations are given in
Appendix C. The 100-year discharge for the subject watershed is
128 cfs. The spillway can pass the 100-year flood without over-
topping the dam embankment and is considered adequate.

e. Drawdown Capability. Xf the low-level outlet currently
in place i ully operable and free of debris it is estimated that
the pond can be drained in approximately 0.7 day, assuming no
significant inflow. This time period is considered adequate for
draining the reservoir in an emergency situation.

8



SECTION 6
STRUCTTJRAL STABILITY

6.1 Visual Observations

Apparent sloughing at two locations on the downstream slope of the
dam may be evidence that the overall stability of the downstream
slope is marginal. Manmade "stairs" at three locations on the
downstream slope have little or no vegetation and are consequently
susceptible to erosion which could endanger the embankment especially
if the dam should be overtopped. A beaver dam downstream of the dam
has backed water up toward the toe of the dam. Any seepage which
might be taking place now or which might develop in the future in
the area where water is impounded by the beaver dam would not likely
be visible during inspection of the dam. One wet area near the down-
stream toe of the dam may be evidence of a seepage problem, which if
not controlled, could lead to instability of the dam. If trees which
are growing on the right abutment should blow over and pull out their
roots, or if they should die and their roots rot, serious seepage
and erosion problems could result.

6.2 Design and Construction Data

Original design plans and specifications dated 1937-1938 indicate
that the existing -ross-section of ti-e dam consists principally of
"selected material to give a homogene ,us structure having low perme-
ability" and an upstream slope of "lo,'se stone (to the flowline) and
placed stone to the top of the dam". A clay core wall is shown along
the center of the embankment. "The fill for the core wall shall have
a clay content from 15% to 25%."

6.3 ' Operating Records

No operating records pertinent to the stability of the dam are
available.

6.4 Post-Construction Cha:iges

No word of post-construction changes pertinent to the stability of
the dam are available.

C 6.5 Seismic Stability

Shay Lake Dam is in Seismic Zone 1. According to the Recommended
Guidelines, dams located in Seismic Zone 1 "may be assumed to present
no hazard from earthquake provided static stability conditions are
satisfactory and cunventional safety margins exist." None of the
visual observations made during the inspection are indic,.tive of
unstable slopes. However, because no dat& are available concerning
the engineering properties of the embankment and foundation matel-lals
for this dam, it is not possible to make an engineering evaluat.on of
the stability of the slopes or the factor of safety under staticL conditions.

9Ii



SECTION 7

ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

1 7.1 Dam Assessment

a. Condition. Shay Lake Dam is 41 years old and is in fair
condition.

b. Adequacy of Information. The information available is
such that the assessment of the dam must be based on the results
of the visual inspection and inspection of the original design
drawings and specifications.

c. Urgency. The recommendations made in 7.2 a. and 7.2 c.
should be implemented by the owner as prescribed below.

d. Necessity for Additional Data Evaluation. The information
available from the visual inspection is adequate to identify the
potential problems which are listed in 7.2 a. These problems require
the attention of a professional engineer who will have to make addi-
tional engineering studies to design or specify remedial measures to
rectify the problems. If left unattended, the problems could lead
to iastability of the structure.

7.2 Recommendations/Remedial Measures

a. Recommendations. The owner should retain a professional
engineer qualified in the design and construction of dams to
accomplish the following in the future.

(1) Investigate the sloughing at two locations on the
downstream slope, and design or specify remedial measures if needed.

(2) Design or specify repairs to the man-made "stairs"
at three locations on the downstream slope to make them erosion
resistant.

(3) Specify and oversee procedures for removing trees
on the embankment and north abutment.

* (4) Investigate the cause of the wet area near the toe
of the dam and design remedial measures if needed.

(5) Specify and oversee replacement of riprap within
zone of wave action on upstream face of dam.

b. Alternatives.

None

c. Operating and Maintenance Procedures. The owner should
do the following soon:

(1) Start a program of periodically checking the condition
of the dam and monitoring the wet area near the toe of the dam.



The owner should do the following in the near future:

(1) Clear brush on the embankment in that area adjacent to
the spillway discharge channel.

(2) Repair or replace deteriorated portion of footbridge
decking.

The owner should do the following in the future:

*(1) Engage a professional engineer qualified in the design
and construction of dams to make a comprehensive technical inspection
of the dam once every two years.

(2) Repair eroded concrete iin the footbridge pier.
(3) Monitor surface erosion of the concrete discharge channel

floor and implement repairs if erosion continues.

(4) Remove the debris from the low-level outlet channel.

(5) Periodically operate the low-level outlet gate.

(6) Clean the surface and paint the low-level outlet chamber
covers.

0 ,

7.
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t APPENDIX II
VISUAL INSPECTION

.1 CHECKLIST

SHAY LAKE DAM
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FQ1

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

0.7 Sq. miles moderately sloping and

SDRAINAGE AREA CHARACTERISTICS: heavily wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 825.0 (NGVD) 64 acre-feet

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 829.7 (NGV)) 94 acre-feel

ELEVATION MAXIMUM DESIGN POOL: 826.2 (NGVD) (from peak inflow)

ELEVATION TOP DA-M: 829.7 (NGVD)

CREST: free overflow stepped spillway

a. Elevation 825.0 (NGVD)

b. Type nortared masonry

c. Width 35 feet

d. Length 2.5 feet

e. Location.Spillover adjacent to south abubtent

f. Number and Type of Gates none

OUTLET WORKS: low level outlet

a. Type 24 inch cast iron

b. Location 160 feet north of south abutment

c. Entrance Inverts unknown

d. Exit Inverts 807.0+

Se. Emergency Draindown Facilities 24 inch cast iron last operated 1967

HYDROMETEORI-OGiCAL, GAGES: np

a. Type

b. Location

c. Records

MzAXIMUM NON-DAMAGING DISCHARGE: 999 CFS
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APPENDIX 2

PHOTOGRAPHS

SHAY LAKE DAM
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5 NOVEMBER 1979

View from north abutment looking along dam
crest.

5 NOVEMBER 1979
View from south abutment looking along dam
crest.

SHAY LAKE DAM
2-1
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%5 NOVEMBER 1979
' View from south edge of lake looking at spillway
, and wooden footbridge over spillway.

2-2

:o 5 NOVEMBER 1979

View from spillway training wall showing stepped,
~free overflow spillway and piers for wooden
• footbridge.IY. SHAY LAKE DAM 2-2 '



5 NOVEMBER 1979L, View of spillway discharge channel.

5 NOVEMBER 1979
Upstream face of dam embankment.

SHAY LAKE DAM

2-3
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Li

Downstream face of dam embankment. Note clump
: of trees adjacent to north side of spillway
. , discharge channel.

Ir
k

5 NOVEMBER 1979
View from the center of the dam embankment looking
south showing access to the low-level outlet valving
mechanism in the foreground and the wooden footbridge

• in the background.

SSHAY LAKE DAM
2-4
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5 NOVEMBER 1979
View showing clump of trees and brush adjacent
to discharge channel.

5 NOVEMBER 1979
View from wooden footbridge over spillway looking
upstream at Shay Lake.

SHAY LAKE DAM 2-5
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5 NOVEMBER 1979
View from wooden footbridge looking downstream
at spillway discharge channel.

SH-AY LAKE DAM
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HYDROLOGIC COMPUTATIONS

SHAY LAKE DAM
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ENGINEERING DATA

SHAY LAKE DAM
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The excavation for the spillway dam will be in ledge rock &Rd
should be to neat lines as is possible to obtain particularly tht lip of
the spillway dam.

Blasting sall only be dore by c~ptent and trined mo.
in strict accordance with the CCC Safety Eegmlatioaz cm ing tis Ii-
of work.,.

Borrow 1xoavatiozi

Borrow pits, furnishxing sitible naiorial or ± .

nay be ostablished III the TioiniWr of *;e 'din providod izt wzk 3

pits;, if looated ithin the Uimits of the propose& lake, a d 4 uhtp
the imperrionameiie of the 'bottoz of-the -lake, againxt .y p r pewotiW
or if without the lIzit, or the -proposed lake such xevtioni i'41t4 -f

tertere with the ucanic features or dmsage the format, such locations ~
be apprvred by rederal or State Inspeat~~u, the Laniscape .Arciiit "4fl'
Forest Suparu .. , * -

The banki of all borrow pits* shiall be out to a 17Atural ~
the bottom of the pit lift le'rsl JsX1 %rees$, a tumps jai4 other dibA;-I10-4,
posed of. end the ar-e tfl i-noat and as iatural -a condition ciab..
to the original condition as osb#,pein or the statUxg Of~ett
being done if required by the Landsoroit &4pUat or Irmai

IMBA~aMAND CONC-W=L

Tlefilli for the 'aoro-imll atd tie d~s on t ,ji :-gjt.
the *ore-wrUal be Deleeted mo*orial to giits a
haiing low peiiwability. The fill far'Ahse orefwu "Ie bats -A~Ji ,.-

tent frM 34% to R5%., Bach material shall be ILe X06"~oee

other foreign oubstanse that mgt~irt rijr h mpjda~
amd stabiliti of "tbo a&&auket. After Use borro pitsa am loRi~
whxich it i.s deterninad bry 'iill saaination in test pits thit a1ws1-
having the abmv oh ateaigtiot n U obtained, samples of "ue =Utri
sball be subjected to fiel& laboratory tests to 8 ridne 0h ga*4u
for Oca~i&tiofl cbaracteriattes 'a's dommte&. by Uhp -Piotor tt 1 , . .

1he selected material shall also be tested In the, t.4_204- 06316
pression test apparatus to deteruine the tendexc7 of t Kateri4 t4 02"824
after oampatiox =nder. chazged loadig oraiti=r or misture WiU*t.

T* aea the Us d W=atiox befOre M till2 ~i
be levelled and rolled with a ehupsfoot raller. Aiwy holoa thai usW *9"1-
bee made auriag the szwaatio n' Illb t illed in U"Jer' sad %s4d *If

ftuaats ad #IV co-Wall Bull W fo~sd ft uo"FaIVO
horizontal layers not exseeding eight (8) Inch.. ix t*CMM ftilowd
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shall be sx-ret: across the entire width of the portion of the dam betwee

th.e core-wall a the lopes by means of a bulldozer or by band. fteh

layer shall be thoroghly compaeted by means of the sheepsfoot roler be-

fore the apliceation of the noex layer. Vetting will be required *, s
neoessary to aecrplish a through oeoting of the ill. .Tbe deogme 6ft

oopaetion and proper xoisture convent of the fill shall be deternine by
the Proctor test asi by the oven rylag te t, as the wrk propeesee su .

the degree of sprinkling and rolllg and the thickness of ts layers r"ied
to give the ete results.

Xmlh aa t and oore-wll fill shall tot be forvad by fill to .

'varyiz heights and permitting tbe ateortl to flow dolm the faes. eC %W
fill to lower elevations.

/" The stone f i at the t"e of the dam shall be miade witi $to "
reparated from the fill of the "a or with field stones brovuht in

adjoining areas.

i ,,V

*COMP9sition

Oaorete shall be eoooed ef Portlazd eomt, sad vA tzep r .4,

or pebbles mixed by volume in the proportions of approxiaastely 1:h , lie*
exact proportions to be determined by tests When the sand and $to&* Uawl
been selected.

Ceent

The cement shall be a stanlard brand of Portland emei M uode

to vuet Federal Specifications 3 -1.91.

The sand shell be Conoe ed of grains or particles of qurt or

other hard and durable reks, moderetely sharp, free troz soft, deemped

or pertly decomposed send gra ns, lumps of alay, or ferr ugROUUl nntod

Irica, loam, sea salts, orgeini mtter or ether foreign aterialf,

It atll be of such uized grains that a11 the partiale* will POs

a o er-quarter (1/4) inch meah sereen ed al be retained on a C- Stesive

that to. over 2$ of tko material will ba retained on a lO1-mh Sisv' end

thAI the taerdtt4etiss particle will be rerid uniieraly Ji et Ue

hluts above described.

to oo*r-e a$ 3egrte for th ocatr#e siA.I either be b $o* e%on*

c r w&Od travvI. If broien w it "All .. .t.. rook trv
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clay or cther foreig naterial and =st t econtait mcre than ten perct
cf sto-.e ocate6 or ,artly coated with sto-e dust. There used in the
?.illvsy dsa it shall be of such a size that aUl of It shatll pass a two

ani one-quarter (E-1/4) inch mash screen and all be retained or a ae-

quarter inch (I/0") mesh screen. in all other atleturas it shall be of
suci a size that all of it will pass a one an c. -galf (1-1/£) inch MA
acreen end be retained on a one-quarter (1/4) inch mash &aree. The varloxta
stone fragants between these described limit. eamposinj any pa.rtical .

size shall be uniforsly distributed throu4;hout the ass of stone'as Aip .0

If of washed gravel, It shall be composed Z5_tlor _"4tw1v

of rushe4 pebbles free from soft, thin, elongated pieces, orp~ie Mitei
loam, clay, or pebbles coated therewith, The pebbles akall be Of a WVMV
hard, durble character free frox imatheed, deoouped pebbleS, p te 66.
ooal or other foreig material. It shall not contain ore tha fiVe pi e
of slate, shale, or soft sand-stone particles. The gravel shali be to id
that the surface of the different pebbles are clean and free from all *oatl
of loam or clay before the gravel is loaded into the hippiu vehicle. Ie
size shall be such that iheri used in the spillway da all of Ue pebls-
will pas a two (2) iwh rsh seree wd be retained on a on* mad one-guarter
(1-1/4) inch mesh sere"a and in all other structures all of the pebbles wi
pass a one and one half Inch (1-1/20) msh screen amA all be retained on a
one-quarter inch (1/40) mok screen. The various iste siste se, of
pebbles between these described limits ocaposing any peziuls* prads of
gravel shall be uniformly distributed throughout the mass of gavel mhipped

Yorms shal be well built, substantial, and mortar tight, Tom
shall not be wired throah the wall but shall be properly braced a shall
conform to the ailmnsions &.wn on the.plans. Forms once used shabl be
cleaned before used again. Tor irposed surfaee materials uset fet oxs
shall be sound aid fre from loose k~n w , shall be dressed te a moth sur-
face and shall be uniform in thickness an& ch plank mat e et AUiO-a
width. The edps shall be ascurately fitted %-.,-etbr aM seured to 'We
studding or uprights is horizontl limes. Us foras shall be tmLtst-idtk
oil or greae before any concrete is placed therein. o cocrete Aal b0
placed in freezing wather without special permission.

Any ;ipes or oonduits *ha are to be set ix the waes Or ease4s
in ooncrete ahdl be placed in the forms *efoe the o neeteis ' "i d

axd ahall t, thoroughly oleaned before placing the *onet.

Coacrete shall be mixed in a m.hani!1jy prnp d eo"Ur

mixer of the brtch "pe. Tho quatitj of each LAfT*,Uiwnt %veuIred VP pre-
V4ea '.At:h of or#nro of ths aesird Sie shall be deterrtnsd at the

l tihal stae of the vwk, Thbe qnity of water Yuirod 'to r duOt ca-
crote Of the dstred oouisszjy h al *b dotaral"4 0 %" Initial

u f onroi1 Af;,r a 1ca=%ity tltUg "#quired but *# Oat&blishodo
at, ~ ~ ~ ~ 1 IkrcO 001 6 L u e M*"U.rI.46 dIt~iCos whC1 dAt~m t* M V
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quantity of each ingredient thus required.

Razh batch must be in notion in the mixing drum at least on. and
one-half (1-1/2) minutes or as much longer as necessary to secure a unifuors
homogeneous concrete that has the required consistency and workability.
The concrete shall be mixed only in such quantities as will be required for
immediate use. Any concrete that has developed initial sot before being
deposited in place shall not be used.

Placing Conremte

Oonorete shall be placed in the forms imcediately after nixing&
It shall be so deposited that the aggregates are not separte. Throw g
or doping the concrete any considerable distances, depositing large jqua
titLes at any point and running or working it along the forms or any otis
practice to cause segregation of the ingredients will not be alled.. It
shall be compacted by continual tamping and spadig. Care shall be take ,
to fill every part of the forms, to work the coarser aggregato bask tr ,
the face and to force the concrete under and around the reinforement witi-
out displacing it. oncrete shall be deposite4 in econtruous horisoatal
layers and, whenever practicable, shall be deposited oontinoualy for eae
monolithic section of the work.

hen concreting is to be discontinued for an iadefinite period,
a construction joint as shown on the plans shall be Vade to form a keyway.
In making horizontal joints in the concrete there freah concrete is *a-o
neoted with concrete which has set, the "pace shall be elemed thoroughly
of all laitance and foreign materias before the new concrete is plaeoi.
In vertical joints wbere it is desirable to nake an expanien jolnt, *9
old concrete shall be cleaned and covered with tom brusk coats of ot
liquid asphalt before the new concrete is placed JA order that there Mhll
be no adherence between the old anA new concrete. Careful attentioe 9ball
be given to the proper curing of the conoret, and all exposed surfacs
shall be protected froa the sun and in drying weather shall be kept le
during the initial curing.

Rumovaml of Forms

orms on vertical surfaces 2hall not be rewved withiln 3*s thal
twenty-four hours &or mre than forty-eight hours except in (ioa or im
weather and then not until the concrete has thoroughly *et. After the fams
are renoved from ex3osed surfaces, any ridges due to or"@ or joints is
the fois &ball be erased with wooden floats. Any opongs or cavitieS
-hall be cleaned by remviM all loose particles aV -all be scrwbbed
.Ith a wet brash and dusted with usat *ean% and tV. openiag i=dia*ly
filld ith mortar of plast1 oonistenoy and o ' e seA oo 51otitio1 as
used In the wll, wtich shall te fir ly foroed :to t t Oa r Openly.
Whzia the opening it well filled, a Wod~o tlo. gi .. su t brin g the

gLrfaon of the rortar in a true plane with tL TiUdiDA Srftoe. eaLBSer-

iud fItsLd Surfacta idth Lt osmoet or mn_' ar It prvh~b1t*1-



-7-

REIh(FCRCIMrr SM&L

All reinforcing bars shell be of the deformed type aad the
metal fr= which the bars anA mas reinforemnentc are mua dial, coply
with the Federal specifleatious for such material.

The bars shall bo of the sizes shown nthe pl" iA -" -nak
reinforeeneat -h-l1 be 61 x 6w mesh #10 guage electric lid retufoiug
iro,

MASONRY

S3one

The stone .ied li the oonstruction of toAe sawsory struetures
shal be a nativ, hard, durabis eone that vill easily pemit *f Jt "
being out, chipped, or chiseled into the required shape or fos. Mie
stone used shall be in its natural shape or form, rough dressed or hand
dressed.

Rough dressed stone shall be fairly reetangular is aa, bavli g

at least one smooth, even fase but Dot less than three inches l thokeem
nor less than eight inches in width end haviug a l .gth greater thea m'
half the thiokmens of the wall in ihioh the stone will be uAD. ow
dressed stone shall be used in the faeos of .l1 eMoseed wll.

and dressed stone will be hand dressed to nearly reetangl
sh"e. The front fae shall U smooth and ee, frrom ebje OnAWS
depressions er projectioni, be reotangal" in shape, k atral ' eAJs
with square corners, and tie other sides dremd nearly perpenaiial" e
this fa". Hand dressed stone shall be xot less than eightee ib" iA
length, six inohes in thickness nor less thin ow feet in uidtt Uixt
dresed stone shall be used in the steps fozing the dom-strm &I" of
the spil3lmy daz.

Koader stone s"l be equal in longh to the thickness of the
wall in bieh it is to bo plae.

Conetruotirn

Mia largest stan available ahall be ufse4 in the '*Ott** ebIPSe
with a gredmi docroews in adze tow&*t the *,op. All stowe dall bo IU
tn a bod of wrttr Ld to plae.4 as to properly bra* ftists 0e t)uS ftsk
joint ahell be 6 inashe or more berizoxt&lly tiva the mJatt Pi it
tre al *t #oui- ar 'Vi topthor, %tt fimy "shardi Wad ebed& l tVP
*rttr' 00 s WO rftr a S0#4 sialwt.mtil well haviAl 4 %ea% &A fiviah*4

&pp*&mw*O. The sane wt aivo be lad vatA tboir be~ddin PIAAM W4~
11U.s of Mtftislativa IAa k hrI*a'onts1 rosit.on, hote $to$**e ael 1.-0e

~ ~ ~x~o~@d ~r~a~ea !r.a rvy~t-AlIC th tL No of tb *



wall and no projections extending crer two inches beyond the tao. line of
the wall. Sufficient header stone shiall be used that one-foirt.% of the
fice stone is of this t"p and that they mist be evenly Uistributed over
the face of the wll, The stone used for the backing shall be of Ike ~
thickness as the adjao~nt tace stowe, similarly laid, and shall be tirsly
erhedded in the cement mortar. All spaces betwen the stoue shall be filled
flush, with mortar and paoked with spials tboorougbhly ebedded in the emaot
mortar. Sufficient miortar shall be nsed to till afll openins as we voids
in say part of the wall itll Ve permitteod. The atone moed is the ftoe of
walla shall be~ se leocted that Uhe wall will be free fro disitegrat"e
stone and have a uniform coor and appearae.o

Mortar

The mortar used shall be composed of one part Portl~ enst*
and three parts by volume of eanciete sand boreinbefore speoifie4., fte
mortar used In the faces of the walls Wa be mixed with a pigueat to give
it a oslor that may be required.

Thie joint* in the face of the voll shall be raked out to the
depth shown on the plan to obtain as roar a natural rock tace as to posaibl
to obtain*

RIP-RAP

Riprap ahsLl be composed of native Atwne epprovod am to miss and
quality and shall be laid at the plaess indioated on the plans. '2M$ slow
shall be mound wone-&an stone" tree, from stretural. detes1ts'w to hUM
one-third of a subie foot in olum pnd wt less tbewa WUie Lashes think.
The width of Ao stone shall be le"e thsa two andl onw-balf tifs its Woik-

sees and the depth skall be as shon cc tba plans. Tho 1Lrger sisw a
beot quality of the native stone meting t**se reqauirewAts shall be vs~d
on tko up-strem fa-: of the dom. The stora of poorer qxjallty wWMa NmLir
sizes is to be ueed an th.* elopes end bottom of aheunels ifre retuired.

Stone shall be beddel one aginst the other with the as4* a e on-
tact. 1Ue spaces between t',* larger stones shall be filled rith Sr-ILV8 Of
suitable sizes and all spaw- aktil be room" tbhezvu~aY into P1444. ft".
shall be exeraised ia placing this Oone to have tbe sinOtker side Or end
of the sloone on the exposed eurfaocs so that the finished surfase of Use
riprap shall present an even, tight surfae. trueo to the lins Pras,A WA
moetions given.

W"0o-Ofl OR~ DaA=7VIE

Th/a blow-orf or 4daI*1Pi Aball bv OwVOed Of tv"Aty-fwz inch
"8%t ir'ou pip. 0&4~ Inl rewif,a coInreta supportd by ww*aV*. KPrts

, gt* vtith OnO.Qrwtt OL..-Otf W.ii, 1)tk trusth oar**a, gt1*4-hA44",



~hc2~ e da~o~ attrnste~ifloon.-1ate, three-aOio~hs Inch t3xick, of
t:.( diion sioLE ahmw on the plun. It &hall be hins-.d to a thre-.ighths
by six inch steel. strip axound the opeting to the gate elia~r. This steel
ezrip shaill bc soc.irely fastened to the concrete by 1/1 in4b by 8 inch
;zalvarized bolts emb.eided in the concrete. She plate overrs &hall be pro-
.iie Tith staple, hasp and a 503 Tele left.

Gate Valve

The gate valve shall 09 a single gate, light pressure valve of
the Ludlow Valve Efg Go., list J15 or equal. This gate valve shall be pro-
vided with flanged joints and with a wheel and gate stand directly ('onneto4
to the valve stem.

5/24/38



State of New Jersey k1 /

State Water Policy Commission
REPORT ON DAM APPLICATION

St~~ces Stavte

is, % e ill ~ e im. No-%, lia,. I5I,-ti examrined by

~ ~-f r~ o 2 r,: ns~itlt I t ~~t E.ttgiteer.

I"I INCIVA VEV. I:Vrt hol

1 .. tsi 1 .'.' .9 Slit, m,- 1sswted 5/5/7 s ~*3

Iltpos~w "i dam; roe,,7-estion in -ntevto Forest,

\g., .~ ak 'l '.acirei. (;G~ii oil 14Like' VI Mill. pgaIo.

' 1% sI f iliti Fiartl. e.~~@t 9 conlcrete t14n ClAy iTop %iiti, f~ eet.
core %all.

I *t-uli ildn111, /255 feet. M~ax~. hteigh~t e .

'1I% to. *af -ldlt ;eir in, r.ote:,. ir 1 cre T'Oci. I.'il i' ~'0 feet.

\1.,\. Ife4.aol 2,g.1 iha .1 forti. Critical derth for i0O sec. 't,,

I)uti.t' oethier tIuu iil.4 one ' drir.. pipe with gate valve in -.euholee

.o'jr drotwir~s a~proved by 1". 1. Fisley, License .io. 0 14

It Iimt. aviiet unmd that lit-e -ite for the ddrtl 1, ouiiale drid the. plin. ademquate to insure .
('I uieftrut iii of if . -itic'iti r %l ihc i ll moII II t he ag memuier too i ft- fo. r pbr4);i4ri%-. It ill the'refore -CU

1 "14 stiiitii'iidee tha~t tIII, p laii lie ,ua ilir.o d an d thaut at ;ue'riit li~e io-tied. uIoject. howsev'er. to the
If-flolls ig it-lilt, .1111 (eutudit iouae:-

I . T h a t 11 6 i t -~e rti n t d o e ,- 1 411 3 .'t~ 5 o m p r ool ei t i r i ' c it . e ith e r n o e t s ' t t ' u r n e .
hll .111% 11\4 Ii.'.' ptt-is'.e' ii.'ithi.'p oeo.- 1t ~autios.riie' .t 01% liijr i t~ lirki e i.' ,roeu~ rt% o r in

0,4 *is 'i 41 ~ ji gh* i lo IJott' aii i itrinf *ie'fIll ill Vees .d. I1, fote sr lis'AI lil.e% ir rerzullitiniff: tioT
'ii se. I .11 thl'et wiiig fil F'eeralI usoent, w~hi'pu twemorY.



,'.e'i .~it 1. :1.1 cli' er' Ii ril rtt:i con~.t 4 ftle (: .*.Th.* Comminissioin however,
r *-,rye-ti. right t,, r e"pi r'' sut:I chiange5 or mod nfl''t ii - in 11ir plm Ian nd speci fications a, may

,tri-iiere'd gn'if-vt-.iry. and further re!.erves the rid-,:t it) -.u~~eri~d ur revoke this; permit at any
ti. . - 14 Ill UI ,it (i1 I4. demedf advi-aiple in thueintereft of puldlic safety.

3,. Trit,! O erk Oi.t Iw ti.. :der the' di rft-e't i of ai i'entioett enIgi neer!. mid diiit he or a
*!4I'hI I t !-ki''.i~ ~eill l'te -11 the crmld i oiirit,g, it' comfltrixtioji an~d unztil thie com-i
1'' .41 4*4 1 1 litt ill.

I. That tilt- 1JI3I-*ll -!t ill 1-4' nuot ifici i. aIl.. 3114-1 of tle it e ies time of the comment'fce-

ii.': 4d 'ii :- m.£ rk: Olaf lii' m:uaterial 4mha I,, pLif' jiIi~'' n ;tt% poirtioin of dhe founidation until etuch
114 *rt 11as ii l ee 1:1 .ait'll 413 .i -c se .1iiiied in writing lic a re'prreetativ. nf. the Commission.

.. Thmz a it'jiti. imou ' rua to be :-ulomiieiJ It% the Coininin.iuoi. on the status of' the coni-
-Cilwi' 1 -i~e~ r hall Iw Ima gil ede to flt-e %tate Wa~.ter P--lIir% 4111 ~4il State Ho- Anne!~ft1x. Trenton,

\e~ i *4'v oni tiii. fir-t eda% of eacth moniiti unl tilt mii'Wrk UI~o tilt- i,':n~ hia- brn completed.

Tha tit,: I ctrn- tu or waster timixr clea redl I in file aerea tider thisi~ pproval shall 1w.

rtie'e14-l muI.1 *14 tiit i thue pa rt% duoiung thte wou k 4ihal i hve ot-ta ine'd a piermit from the Fire-
Sa rel.'ui ii the ilk!i r ic ill Ii uth the laeuruing it. tie 4 Ieebr. ill at'evrdannrr with ~ ' k.

7. Thai~t lif4tfli-hlipua rt- or -thr~r olastru't ioi ilhall be pilaeeiel or terrnitird to remain oan the
I 't4St ill' the . 4'ii W1 v.

* 8. That flit-' weark Othill bc started withiun one year from date of' this permit and

('ti'lljoletf'd witini two years from said date-, othewie. thiA permit. if rnt previously

teve'd or !Apecifica!Iv exit-mled. shall cease ande k-. mill and void.

9. This permit shall not becomea operative unless and until the applicant
shall file with the Co~ission within thirty days from date hereof,, upon a form
flurnished by the Comission, its witten acceptance of the tero and conditions
hereby imposed*

10. retaiis or spillomy and spillway: c~anne1. ar- su --"Ic t to revision alfter
exceavation h-as disclosed procise location of led'-e rock*

~eS !\jaable OP
-- A Diisin gie

Trenton. New Jesy Diiso Enier

........ ....
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rew Jersey Deparqmnt of Conservation 4 Devolopment
State House Annex
Trenton, Now Jersey Re* Da "pUllaatlon TO. 30
Att r*int Ur, Via I* Risly, .. Saft Lake -

As the resalt of izpection by W. John I* brooke Assistant, Division
Fglnoer with this Commision on Jum 7. 19W.. of the upwzrn embankment
at the Shay Lake dax in Stokes State Forest, I sam advise ynu as follow

In an area about ?0 feet by 0 feet in else, having its upstream e
at the too of the upstrm embnkment and its left edge ten feet to te
riht of the bloe-of pipe, the mbankmnt fill quakes under the trotor
haulinr the sheepefoot roller and In this or*a there are too danp spots
and ore poirt (at test pipe No, 9) where water r1l s through a "pipe in
the fiLl to the surfame of the fill, which at the .w of inspection was
about two ftot thiek.

The area of quakln6 fill Is over the origin. cream bed where a
stratum of blue ola 3 to h feet thiek and 2 to ' feet below the originl
surface ws rmoved beewause it vat thought that the oliq would afford a
poor foundation. At other points on the embanknnt wbe the slay strate

was left in place no dampnss has appeared in the euperipoeed fill.

Tour engineers have driven a rumber of two-inch pipes into he fill
in the quak ine area and at the pipes., where the oa Is still in plase. the
slay was found to be Just as hard as the fill and the maerlyi mte.ial.

Examination of a hand sample of the blue slay show it to be hard wbe
dry and beoaan, very stioky but not fluid when wet.

Water ma encountered in the trenob for *ore wall down the elope of
the riftt bank, This water has now been diverted from its ftimer eourse
down the valley, by the core wall, and a smll pring has dveeleped up-
strea from the dan on the right bank.

Our oooluseions are that tbe blue *lay strata fAnih a % tisfastory
fouation, that the quaking of a mall are& of un upstrm a m wt
i!ioa*es that a uniformly plsst'.o fill is being obtasd an that theupstrem oib bout My safely be completed in aordamne with the ap

proved drawti.F ibioh calls for a 3,l slope.
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As an added safezusrd against possible slipping of the upstream
fill, we au .est that the rook blanket at the toe of the upstream
banient, be made two feet thioker than ahorm on th* approved draw 1 ,

Yours very truly,

He To Critoblow,

Engineer in Charge.

-T
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